Biochemical and spectroscopic characterization of two new cytochromes isolated from Desulfuromonas acetoxidans.
The multimeric cytochromes described to date in sulfate- and sulfur-reducing bacteria are associated with diverse respiratory modes involving the use of elemental sulfur or oxidized sulfur compounds as terminal acceptors. They exhibit no structural similarity with the other cytochrome c classes and are characterized by a bis-histidinyl axial iron coordination and low redox potentials. We have purified two new cytochromes c with markedly different molecular masses (10 000 and 50 000) from the bacterium Desulfuromonas acetoxidans, which uses anaerobic sulfur respiration as its sole energy source. The characterization by electrochemistry and optical and EPR spectroscopies revealed the cytochrome c (Mr = 10 000) to be the first monohemic cytochrome c exhibiting a bis-histidinyl axial coordination and a low redox potential (-220 mV). The cytochrome c (Mr = 50 000) contains four hemes of low potential (-200, -210, -370, and -380 mV) with the same axial coordination. The N-terminal amino acid sequences were compared with that of the trihemic cytochrome c7, previously described in D. acetoxidans and which is related to tetrahemic cytochrome c3 from sulfate reducing bacteria. Some homology was found between cytochrome c (Mr = 10 000) and cytochrome c7. Both D. acetoxidans cytochromes c are located in the periplasmic space and their biochemical and spectroscopic properties indicate that they belong to the class III cytochromes.